The application of a small amplitude periodic perturbation to an accessible parameter of chaotic systems has been fo und to significantly decrease the dimension of the systems or produce limit cycle behavior. This effect occurs at minimal perturbation amplitudes when the perturbation frequency is at or near the frequency of unstable periodic orbits embedded in the attractor of the unperturbed system. Such periodic perturbations will be shown to suppress the chaos in a system of coupled Lorenz equations (a 96-dimensional polynomial flow), a tearing mode model of plasma fluctuations (a nine-dimensional polynomial flow), and a neural net model fo r poloidal magnetic field fluctuations in the Madison Symmetric Torus (MST) (a 64-dimensional nonlinear map).
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• Fluctuating fields in fusion plasmas result in confinement degradation.
• One largely unexplored means of reducing these fluctuations is to apply recent developments in chaos control techniques.
• Here, a number of numerical chaotic systems of varying dimension were controlled with small amplitude «10%) periodic perturbations at numerous frequencies.
• These frequencies do not always correspond to power spectral peaks.
• The most effective frequencies are found by identifying underlying structures in the dynamics: unstable periodic orbits (UPOs).
• UPO frequencies have been identified in MST.
• Attempts to control chaos in MST were limited by oscillator power. 
The period-one UPO has frequencyj=1.014 +0.050 Hz. This is one-half the peak power spectral frequency.
• Kaplan-Yorke dimension and LLE for six different! f=2.028 . 2
The parameter Eh was perturbed because it corresponds to the ohmic heating transformer induction.
• The period-one UPO has frequency f=1 2 .7+0.4 kHz (in MST time). This is one-third the peak power spectral frequency.
• Comparison of signals for an N 3 MST -like case:
Results of 10,000 N 3 perturbation cases: Normalized diffusion coefficient for perturbed cases:
Neural Net Model for MST 
Experimental Apparatus
• Two sets of n= 1 and n=6 spatially structured coils applied radial magnetic field perturbations through the toroidal gap:
• n=6 coils:
Unstable Periodic Orbits
• Period one UPOs were identified at 7.1 +0. 7 kHz, roughly one-half of the tearing mode frequency, using a 64-dimensional embedding space provided by the toroidal array magnetic field pick up coils: 
Correlation Dimension
• The correlation dimension is defined in terms of the correlation sum: 1 • This can yield a wide variety of behaviors.
• The most effective frequencies are at the frequencies of the UPOs in the system.
• UPO frequencies do not necessarily correspond to peak power spectral frequencies.
• Perturbations can greatly decrease the dimension of high dimensional systems.
• Perturbations may be able to control or at least reduce fluctuations in MST at frequencies of ,,-,7 kHZ or multiples thereof.
• These perturbations could be applied with an upgraded rotating magnetic perturbation, or to the poloidal field / toroidal field transformers.
